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Modes of Marine Radio Communication

VHF marine radio
— No license needed
— 10-20 mile range

Cellphone

— 10-20 mile(?) range

High Frequency (HF) Single
Sideband (SSB) radio

— 1.8 t0o 30 mHz
— 10,000+ mile range

Satellite

— Available, but expensive




Uses for HF Radio

 \Voice communications

— World-wide coverage,
depending on conditions

— Emergencies
— Marine nets

« Data communications
— Email via the Internet

— Access to weather
information

— Data rates are relatively
slow

Fig. 3.— WIRELESS TELEGRAPHY CABIN ON THE S§.35. "CHINDWIN."



What is Needed

THE OPERATOR. SENDING & WIRELESS MESSAGE. THE "CLICK" OF THE ORDINARY
TELEGRAPH IS HERE & DEAFENING CRASH

FIGURE 11-4. 30 KW Federal Telegraph arc transraitter with helix.

e

THE "MARCONI MAN" AND HIS INSTRUMENTS



Ham vs. Marine Radio Licenses

 Amateur license
— Three levels: Technician, General, and Extra
« Each requires a technical test and NO Morse code
» General is needed for the HF bands

« Ship Station License
— Allows use of marine SSB bands
— Fill out form and pay FCC
« Ship Radio Station License ($160)
 Restricted Radiotelephone Operator Permit ($60)
— No test



Marine SSB Frequencies

Maritime SSB Simplex Channels

Channel 4 MHz Channel 6 MHz Channel 8 MHz Channel| 12 MHz

4A 4146 kHz 6A 6224 kHz 8A 8294 kHz 12A 12,353 kHz
4B 4149 kHz 6B 6227 kHz 8B 8297 kHz 12B 12,356 kHz
4C 4417 kHz 6C 6230 kHz 12C 12,359 kHz

6516 (daytime

12D 12,362 kHz
only)

12E 12,365 kHz
4065,4089,4116,4408 6209,6212,6510,6513 8201,8213,8725,8737
Mississippl River Misslssippl River Mississippl River 12,362 12,365

Mississippl River

Channel 16 MHz Channel 18 MHz Channel 22 MHz Channel 25/26 MHz

16A 16,528 18A 18,825 22A 22,159 25A 25,100
16,531 18,828 22,162 258 25,103

16,534 18,831 22,165 25C 25,106

16,537 18,834 22,168 25D 25,109

16,540 18,837 22,171 25E 25,112

18,840 22,174 25F 25,115

16,543, 16,546
Mississippl River

18,843 22,177 25G 25,118




FCC Amateur Frequencies

US Amateur Radio Bands Effective Date ARBIL et e
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Radio Choices

« HF SSB Transceiver

— Can be a ham radio (variable tuning)
« May need “mod” for other frequencies
— Or a marine SSB (fixed tuning, simpler operation)
* Not so easy to tune on ham and shortwave bands




Accessories

* Autotuner
— This matches the antenna to the radio for each operating
frequency
— Eliminates need for a separate, tuned antenna for each
frequency




Antennas and Grounds

Antenna

— The backstay of a sailboat can be used, if insulators
are installed

— May also use a long wire or dipole from the mast
— A vertical antenna is another option

Ground
— Use copper foil extended through boat
— May use through hulls or grounding plate
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Modem or Sound Card

 Interface between the laptop and radio

 Connects with and sends/receives data with shore-
based radio station

« Choices are Pactor or sound card (newer option)

$1,498

Pactor: up to 5,512 BPS (10,500 BPS with compression) Sound Card: up to 1,875 BPS
or 42 to 79 Kbytes/min or 14 Kbytes/min



Ground

Connections N
Antenna
Autotuner
Ant. Coax Control
Serial
| Interface
USB/Serial
UsB Data P1T
HF Radio
Laptop Modem

1




Services for Email

There are several providers
— Winlink, Sailmail, and Cruisemaiil

They maintain a shore system of radio stations
connected to the Internet

Winlink has 79 stations and is free

WINMOR has 74 stations (also free)

Sailmail has 18 stations and charges $250 per year
Cruisemail has four stations and costs $250 per year



Services for Email

LI

Global Radio |

Administration Home About

Winlink 2000 (WL2K) is a worldwide system of volunteer sysops,
radio stations and network assets supporting e-mail by radio, with non-
commercial links to internet e-mail. These resources come from
Amateur Radio, the Military Auxiliary Radio System (MARS),
government agencies, and non-government volunteer organizations.
The system provides valuable service to emergency communicators and
to licensed radio operators without access to the internet. The all-

volunteer Winlink Development Team (WDT) is committed to
continuous improvement using modern computer technology with the
most effective radio modes and digital protocols for local, regional and
long-distance applications.

You must hold an Amateur Radio license or be a member of a
supported organization or agency to use the Winlink 2000 system.
Usage and software is free for all who qualify.

Winlink 2000 is an all-volunteer, non-profit project of the Amateur
Radio Sqfety Foundation, Inc. (ARSFI). Winlink 2000 exists
only through the work of generous amateur radio operators around the
world and through donations to ARSFI by our users and supporters.

If you use Winlink, please make a donation here.

Reports Software Support =~ Webmail

Quick!!

¢ Introducing the Winlink Hybrid Radio Email Network for
improved RMS reliability and emergency communications completely
without the internet-—-anytime, anywhere and everywhere!
Check out the new Video Tutorials from K4REF.
EMERGENCY? Concerned about a WL2K user at sea? Find a user?
Get help NOW.

There is a special Service Code to select EnComm gateway stations.
View WL2K user's position reporis.

Just getting started?

How to get a Winlink RADIO e-mail account.

Compare and download Client (user) software.

Get the latest gateway stations frequency list.

Discover the WINMOR sound card protocol.
Developers: Add WINMOR to your app!

IMPORTANT! Are you using the latest software?
Sysops: Easy! Check your gateway software.
Users: Easy! Check your client software.

How to become a Winlink gateway station sysop:
Read this.

Question? Need help?
See the support page.
Read Frequently Asked Questions (FAQ).

Winlink web page at http://www.winlink.org/



Services for Email

SailMail

SailMail Email Service for Yachts via Iridium, Inmarsat, or SSB

[SailMail Primer] [Downloads] [Terms and Conditions] [WebMail] [Application Form] [Contact Us] [FCC Licenses]

SSB-Pactor Station Locations Worldwide

Sailmail web page at http://www.sailmail.com



Software for Email

 Airmall
— Free download

— Includes windows and commands to control modem
(terminal node controller or TNC) and radio

— Has “standard” email interface

« RMS Express/WINMOR

— Also a free download from Winlink2000
— Email client is separate from sound card controller
— WINIink Message Over Radio (WINMOR)



Airmail

| F AirMail - [Message Index] =101 x|
2J File Edit View Message Tools Modules Window Help =12x]
El| s ad B »sny B S
a AirMail Message ID || From | To | Via | Subject -
=- m C:\Program files 1075 _WhHSMM Jim Corenmany... Import Airmail 3.0.855 Release note
E] D Bulletin EISMTP1 909150  Vic Poor BS KF50B TelnetKN... RE: Marsh Habour
| £ Saved $ISMTP1825211  theElderhostel..  GeneAtescap.. TelnetKN... Bulletin #37: Online Leaning
Ef] 42 Inbox $1CMOP1309032  CMBO KF5QB TelnetKN... Winlink 2000 User Notice
. }2';"“8&52;’8" /31074 W5SMM  KF5QB INQUIRY TelnetKN.. REQUEST
______ (@ Transi 1797386 CMBO  'W5SMM TelnetKN... 5SS
______ (@8 Trash 11549 KNBKB-1 KNEKB-1 TelnetKN... Hawksbill Cay
1/ 3 1073_KFS0B INQUIRY TelnetKN... REQUEST
MQ 1072_KF50B Vic Poor BS TelnetKN...  Sony Computer
ﬂ 1071_KF50B Zina and Kian TelnetKN... Re: Ahoy
QI PISMTPI796097  ZinaandKian  Genedtescap.. TelnetKN.. ahoy
$1612401_KNEKE  SERVICE@KN... TelnetKN... Gulf of Mex & Trop At 'Wind.
161 2403_KNEKE  SERVICE®@KN... Telnet KN...  Jupiter Inlet FL to Ocean Ret
$1612402_KNEKE  SERVICE@KN... TelnetKN... Ocean Reef FL to 200 of Di
1612400 KNEKBE  SERVICE@KN... TelnetKN...  Synopsis for Northwest Gulf ¢
MQ 1070_KF50B Vic Poor atsea  TelnetKM... SS
$1734331_CMBO WHSMM TelnetKN...  Third time the Charm v
x L | K11 1 .

ll 18 Messages, 1 Selected

18:50:29 utc 4

Email window




Airmail

< Propagation
~From our location i~ To station location 1 Parameters

* Rel.
Lat: |12°02'N Lat: I3B°UB'N Freqlkhz): |U3838 9,07073.9,07076.9,10123.9,10126.9, 14073.9, 14076.9,18 | ~ SNR

Lon: |051 45" Lon: lUBB°48W Sunspots: |1 25 SFI: l 169

Grid: [FK92da Grid: |EMB6oc | K4CJ%, Nashville: Distance= 1980 NM at 321°T lUpdate I

J

u'fjHAM A 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 peE23 24

A FECDD W fapsng 1A 30 33 32 33 33 43 55 53

{3 Hs04C

Gracx  [1rss llllllllll 3
% %% %% BY

4 Keixa 10126.9
| g Ei’:fai 14076.9
LA KBGYND (181039 88 63 70 65 56 52 67 82
43t KFENPC m
431 KNEKB
-3t NOzo
{31 NSPGR
33 ON4OR
HVENZ
IT: | l1

Propagation Window



Airmail

_lnix]
File Edit View Control Mode Help

L) we X ||Ek ~||[7o733 =l

2005/05/10 04:32:25 KAM modem initialized OK ;I

2005/05/10 04:32:30 Calling K7AAE on 7076.9 kHz
2005/05/10 04:32:32 Call canceled
2005/05/10 04:33:26 Calling K7AAE on 7076.9 kHz
2005/05/10 04:33:28 Connected to K7AAE
1KGETOJ
<Pactorl: >
[WL2K-2.1.2-B2FHIMT$]
Welcome to K7AAE Winlink 2K Pactor Gateway Station
Location: Woodinville, W, (NW.USA) Puget Sound Area

Grid: CN87xs ConneCted '

Calls to shore station

Solar Flux Index : 10 cm Solar Flux Index
10 cm Solar Flux Index {SF1 = 101 on 2005/05/03 02:50 UTC}

NOTE: < .
REMEMBER TO LISTEN, BEFORE YOU TRANSMIT, - Slgn on from
IF YOU HEAR &NY MAN MADE SIGNALS, q
MOVE TO ANOTHER FREQUENCY OR PMBO. shore station

PMBO K7AAE last contacted the Central server 1 min ago.

KGETOJ de K745E QTC 0 Msgs 0 bytes>
[AirMail-3.2.022-B2FHIM$)

:K74AE de KGBTOJ (CMBSH) QTC: 2 2226 1354
FCEM 1088_KGETOJ 2452160

FCEM 1087_KGETOJ 1981 11380

F> 73 / Messages to
FSYY

Sending "Re: giib:38N,34N,124W,120W", 216 bytes [12% compressed) send/receive
Sending "Winlink and Sailmail", 1138 bytes (43% compressed)
: 23.0 Mins left KGETOJ de K7AAE

FF

FO

:K7AAE de KGETOJ SK Di : _
2005/05/10 04:41:05 Disconnected from K7AAE <— /
2005/05/10 04:41:44 KAM modem released lsron=e Q
2005/05/13 21:05:53 KAM modem initialized 0K \J
2005/05/13 21:06:15 Calling K7AAE on 7076.9 kHz

AN NOE A MO8 Tl e ciemwlad

~TxData R Data
0/0 bytes 0/0 bytes
[ |

|

L

| [722 |Dial freg= 7076.00 LSB

N

Terminal Window



RMS Express

=== RMS Express

No active session...

System Folders - Date/Time  Message ID ' Size  Source  Sender - Recipient ' Subject

Inbox

Read ltems
Qutbox
Sentltems
Saved ltems
Deleted ltems
Drafts

Personal Folders

Contacts

Email Window



WINMOR

# HF Channel Selector @
Exit Select Update Table | Update Table Via Radie | SFI AllRMS v
Callsign Fre&;_’ﬁ; e Mode SSL:?re Hours | Group Di?::)ce (E?:;Tei) Re?:::?ility QTJ:tI':ly ’;
Estimate | Estimate | | |
WATODN 3585.500 1600 CN82LN  |00-23 |PUBLIC 418 006 88
N7IPY-10 7105.000 500 CMS8HS [00-23 |PUBLIC 187 091
D30.000 0O 98 00 PUB : 0 g
XE2BNC 10144.000 1600 DM12MM  |00-23 |PUBLIC 316 138 74 48
WBSH-5 10113.000 500 DM12JQ |14-02 |PUBLIC 887 138 73 48
WBSH-5 10145.000 1600 DM12JQ |00-23 |PUBLIC 887 138 73 48
W7BO 7085.000 500 CN85PV  [00-23 |PUBLIC EEl 005
XE2BNC 7070.000 1600 DM12MM  |00-23 |PUBLIC 316 138
KE7XO 7098.000 500 DM26KE |00-23 |PUBLIC 756 108
WBSH-5 7093.000 500 DM12JQ |03-13 |PUBLIC 887 138
KE7XO 7102.000 1600 DM26KE |00-23 |PUBLIC 756 108
K6IRF-15 7096.000 1600 DM14DC  |00-23 |PUBLIC 738 133
WESH-5 7104.500 1600 DM12JQ |03-13 |PUBLIC 887 138
K7EK 10142.500 1600 CN87TB  |00-23 |PUBLIC 21 005 64
KDBOAT 10145.000 1600 DN40BO  |00-23 |PUBLIC 1015 075 68 46
KDBOAT 10132.500 500 DN40BO  |00-23 |PUBLIC 1015 075 68 46
K7EK 7102.400 1600 CN87TB  |00-23 |PUBLIC s21 005 73 i

Station Selector Window




WINMOR

% Winmor Winlink 2000 Session - AESXO [=][@]=]

Exit Setup  Switch to Peer-to-Peer Channel Selection Bestchan, Nextchan, Hide TNC Start Stop Abort

KNGB-15 Center Freq. (kHz): Dial Freq. (kHz): | 7096.500 | Bearing: Quality: I:I

Favorites: KNGB-15 @ 7098.000 v Select Addtofavorites Remove from favorites

Channel Free In:0/0 Out:0/0 BPM: 0/0 Disconnected

= Ready

2 WINMOR Sound Card TNC
Settings Abort Help Select Test Cycle OFF

Connection State Receive 3
KNEKB Rev Level: mummmm— - =
1SS IDLE IRS  Offset J 0.1 Hz
-200 +200
Transmit ont Rev Frame Bytes Received
Long 15 Car QPSK Data 6464

o S R N SR U e T SeC S W

Data bytes queued: 000000
Data bytes sent: 0
Data bytes confimed 000000
500 Waterfall 2KHz 2500

Terminal Windows



Marine HF Nets

Time/UTC Freq/kHz Net Name & Comments Ham/SSB
1330Z Daily 3.968 Sonrisa Net Ham
1530Z Daily
18;302 Daily 192158 S/Ir;lrj\?t?)fsc?o?::nergency traffic. e
DT
Baja California Maritime Service Net
to0z Mon- (12555 Ls | Foreess San Do o et e e,
AABTP.
0100Z Daily 6516 USB Southbound Evening Net SSB
0200Z Daily 6516 Bluewater Net SSB
0230Z Daily 4051 - 4060 North Sea of Cortez Net SSB
0430Z Daily 4030 - 4024 Papagayo Net SSB
1400Z Daily 6212 /6217 Amigo Net SSB
1600Z Daily 8104 Westbound Net SSB

Marine nets allow sailors to communicate with shore operators and each

other and get weather forecasts and other assistance




Position Reports via HF

OESYCL '5'
Course

Speed

Location 65-37.33N / 011-23.31E JP35Q0

took a mooring in Bremsteinen: ;

Report received Tue, 17 Apr2012 17:57:00 UTC

View position reports for OESYCL

Aué&(g_‘li:-_Q ','
9
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Weather Data

File Edit Image
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Local Weather Forecasts

= AirMail - [588915_CMBO.msg]

E] File Edit Wiew Message Tools Modules Window Help

ELEET A IR A=
From:  SERVICE@CMBO

To: KGETOJ

Subject: Pt St, George CA to Point Arena CA {INQUIRY: FZUSS6.KEKA)

[Converted from HTHML by WLZK's Detagger HTHML>Text Converter]

FZU356 KEKAL 132152
CWFEEA

COASTAL WATERS FORECAST FOR CALIFORNIA
NATIONAL WEATHER SERVICE EUREKAL CA
300 PM PDT FRI MAY 13 2005

PT 3T GEORGE TO PT ARENA AND OUT 60 NM

PZ2Z400-140400-
300 PM PDT FRI MAY 13 2005

SYNOPSIS FOR NORTHERN CALIFORNIAL WATERS

A WEAK FRONT WILL FIZZLE OUT AS IT MOVES INTO THE COASTAL HILLS
OF INTERIOR HUMBOLDT COUNTY TONIGHT. BRIEF HIGH PRESSURE WILL
BUILD OVER THE WATERS SAT. A COLD FRONT WILL CROSS THE AREA LATE
SUNDAY. A MORE SIGNIFICANT PACIFIC STORM SYSTEM WILL BRING STRONG
SOUTHERLY WINDS TO THE WATERS TUE.

PZZ450-470-140400-

PT 3T GEORGE TO CAPE MENDOCINO OUT 20 NH-
PT 3T GEORGE TO CAPE MENDOCINO 20 TO 60 NHM-
300 PM PDT FRI MAY 13 2005

GALE CONDITIONS EXPECTED TUE
TONIGHT

3 WIND 5 TO 10 KT. WIND WAVES 1 TO 2 FT. W 3WELL
S FT AT & SECOND3. SCATTERED LIGHT SHOUWERS.




Steps to Installing HF Radio

Decide if you want to take the amateur test or get the
marine license

— The ham license opens up more options

— You can have both

Do research on the type of radio you want
— Ham vs. marine radio
— Check that radio has the necessary connections

Do research on the best antenna and ground system
for your boat

— Internet resources
— Local professional installers are available



Steps to Installing HF Radio

* Buy the gear and install it
— Radio system, TNC, laptop, and software

* (et used to the radio system before
you leave
— Tune into nets even while at the dock
— Check on weather forecasts, etc.
— Try connecting with HF email providers
— Less interference offshore

JACK BINHS
Photographed in 1908 in his uniform
of an English Marconi ship operator



Resources

)

4

‘}))
7
I
Q ”I

Ames Amateur Radio Club (AARC)

— http://hamradio.arc.nasa.gov
— Monthly meetings

American Radio Relay League (ARRL)

— http://www.arrl.orqg/

Federal Communications Commission
— http://wireless.fcc.gov/marine

Local amateur radio clubs and yacht
clubs

Local yacht electronics companies

Federal

C -
«) Communications
Commission




Summary

Marine HF is an important safety, information, and
communications asset for cruising

It connects you with a community of others with similar
Interests

And it may introduce you to a great hobby (ham radio)!




Bonus Slides!



Automatic ldentification System (AIS)

Transmit/receive location of ships and yachts

AlS must be fitted aboard international voyaging ships

of 300 tons or more, and all passenger ships regardless of
size

Optional for pleasure craft

Uses VHF frequencies (~160 MHz)

Two types of transceiver

— Class A must have an integrated display, transmit at 12.5 Watts,
and interface with multiple ship systems

— Class B transmits at 2 Watts and are not required to have an
integrated display

Receiver only
— Less expensive option for pleasure craft



AlS Configuration

VHF antenna

162 MHz serial (RS-232) port

navigation software

serial (RS-232) cable
NMEA

dedicated
AlS-receiver

Some AlS systems connect to satellites



AlS Equipment

Integrated Display or
Laptop
Transponder or
Transceiver



Vessel Tracking

AL

[FOSTR

AlS used by USCG Vessel Tracking Service



National Automatic Identification System
(NAIS)

NAIS is run by the USCG. Daily message reception rate is 64
million AIS messages from about 7,900 vessels.



AlS Collision Warning
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MarineTraffic.com
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Send data over the Internet to track ships worldwide



MarineTraffic.com
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Questions?




